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Abstract 
The purpose of the study is to define basic dimensions with a framework for using Interactive Whiteboards (IWB). 
There are some approaches, including instructional-pedagogical, psychological and technological approaches in 
addition to contextual factors. A thousand thirteen students (1013) from elementary and secondary schools and 
sixtyfive (65) teachers from different schools were selected to take questionnaire for defining their preferences, 
attitudes and learning variables for using IWBs. Descriptive statistical analysis was used to investigate whether or not 
there are differences between students’ and teachers’ views. Some emerging preferences were indicated to explain the 
effects of IWBs related to instructional, technological and psychological foundations as well as contextual variables. 
All results and conclusions were also presented and discussed to develop a framework at the end of study. 
Keywords:Interactive whiteboard (IWB); approaches for using IWB; a framework; teaching and learning. 
1. Introduction 
Computer-Based Instruction (CBI) has been used extensively to teach students with different learning 
characteristics since its emergence in the 1970s (Alessi & Trollip, 1991; Gagne', Wager, & Rojas 1981; 
İpek, 2001; Mechling, Gast & Krupa, 2007; Jonassen, 1989). At this time, new projects have been 
completed for educational computing. In addition to these activities, new instructional applications have 
been used in learning and teaching with new instructional technologies and computers. One of them is 
interactive whiteboard (IWB) that teaches and presents information by integrating other technologies such 
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as computer, board and projector used together in learning environments. Now, interactive whiteboards 
(IWBs) are used in many schools as replacements for traditional whiteboards. They provide ways to show 
students anything which can be presented on a computer's desktop (instructional software, web sites, 
blogs, audio-visual materials and others).  
 
In the last decade, research focused on the effects of IWBs has been increased to explain several 
dimensions in the instructional processes. The research topics are different with instructional variables 
which include using IWBs in geology (Ateş, 2010),  integrating IWBs in classrooms (Bennett & Lockyer, 
2008; Lewin, Somekh & Steadman, 2009), learning collabarative activity (Mercer, Warwick, Kersher & 
Staarman, 2010), and effecting attitudes and contributions (Digregorio & Sobel-Lojeski, 2010; Ekici, 
2008; Kaya & Aydın, 2011; Mathews-Aydınlı & Elaziz, 2010; These studies deal with following topics 
such as using IWBs in basic courses, cooperative learning, perception, teachers’ opinions, marketing and 
technological characteristics in general. They are not good enough to define or clarify specific teaching 
and learning variables from different perspectives totally to establish foundations of using IWBs which is 
indicated as a framework. 
 
 Recently, IWBs have been used and qualified by different educational systems of states all around the 
world. Although IWBs were first produced in 1990s as a new learning tool, they are disseminating slowly 
depending on cost effectiveness, unknown educationally usefulness in schools, industry  and markets so 
far. There are still lack of research for considering IWB effects in the different sectors and areas based on 
different view of  approaches (Baran, 2010; Bennett & Lockyer, 2008). These approaches/studies are very 
limited to explain IWBs usefulness in psychological, instructional and technological perspectives. Thus, 
in order to develop contextual factors for applications and implementation, “a return on investment “ 
(ROI) calculation needs to include these parts as well. The main view, in general, is directly related to 
technological characteristics and financial bases. There are not many studies that focus on perceptional-
psychological and instructional effects on the users and learners. The effective use of IWBs requires a 
new ways of strategies to gain objectives in classes and organizations with instructional variables. Thus, 
we need  new  research to clarify and support the effective use of IWBs to meet instructional, financial 
and technological purposes as well as teachers’ and students’ perceptions, awareness and preferences as 
psychological aspects. Because using IWBs in learning environments can work as a whole in relation to 
human-technology interaction in teaching and learning process, which are based on technological, 
psychological and pedagogical/instructional dimensions for users and educators as well as contextual 
facts or variables. There is a need for more research to combine and explain those variables concerning  
using IWBs except for a return on investment (ROI). 
 
Using IWBs provides benefits with increasing achievements, changing attitudes about technology, 
gaining new instructional procedures, keeping information to use later, learning lessons, changing 
students’ behaviors, adapting and developing instructional materials and integrating technologies 
effectively in the classrooms (Ateş, 2010; Kaya & Aydın, 2011; Digregorio & Sobel-Lojeski, 2010; Shi, 
Xie, Xu, Shi, Chen, Mao, & Liu, 2003). As a result, these studies have indicated a number of benefits 
associated with use of this presentation technology, instructional uses, and psychological aspects, 
including increased motivation, visual effects, interaction and participation in the different courses 
(Digregorio & Sobel-Lojeski, 2010; Glover, Miller, Averis & Door, 2007; Hall & Higgins, 2005; 
Higgins, Beauchamp & Miller, 2007; Lewin, Somekh & Steadman, 2008; Sherton & Pagett, 2007; Wall, 
Higgins & Smith, 2005; Wood & Ashfield, 2008). The studies have been strongly focused on contextual 
factors in education, including school culture, teacher training, time and teacher confidence, and technical 
support. In addition, the effects of IWBs regarding instructional variables, including perception, 
motivation attention, learning and level of interaction, achievement, and pedagogy have been discussed 
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and examined as well. Future research should focus on pedagogical, perceptional considerations and 
human characteristics as well as technological design approaches for IWBs (see in figure 1).  
 
Figure 1. The relationships between variables in a framework for using  IWBs 
 
Bennett & Lockyer (2008) indicate percentage of IWB lesson time per subject area, including 
English, math, science, social studies and multiple subject and other. IWB lesson time according to 
subject area and participants in primary school classrooms is found less than 40 % of total lesson time, 
And using IWB lesson time decreases from English subject area to multiple subjects such as less than % 
40 in English, 35% in maths, % 10 in science, % 2 social studies, and % 8 multiple subjects and other 
consequently. As indicated by previous studies, IWBs were used to support developed teaching styles 
rather than to transform teaching. There was no evidence that teachers changed their overall pedagogical 
approaches in response having an IWB. The IWBs were integrated into the teaching strategies that 
teachers taught already. Basically IWBs put in order teaching ways well with what teachers have (Bennett 
& Lockyer, 2008; Jewitt, Moss, & Cardini, 2007). As a result, there is no clear framework to define 
approaches or variables from different dimensions. IWB users need to understand these approaches for 
using IWBs effectively and creating instructional materials in schools and markets for the future 
performances. 
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2. Research Design 
2.1. Research Design 
The purpose of the study is to define basic dimensions and approaches with a framework for using 
Interactive Whiteboards (IWBs) based on literature review and research which is being conducted by 
researchers. For this reason, all conducted research so far was reviewed with their variables focused on 
research which was in a IWB framework design, and finally, related variables in using IWBs to define 
dimensions with this tool were defined. As a result, a framework model including 
instructional/pedagogical, technological and psychological variables in addition to contextual variables 
was presented in a figure 2 and 3 for using and designing IWBs in learning and teaching  environments 
effectively.  
3. Methods 
3.1. Participants 
The research used a descriptive statistics and analysis approach to explore the basic context, and 
foundations of IWBs and preferences of the participants as students and teachers. Participants of the 
research consist of sixty five (65) teachers who teach at the different levels of elementary and secondary 
schools with a thousand thirteen (1013) students who are attending those schools. 
3.2. Gathering Data 
The research used a descriptive statistics and analysis approach to explore the basic context, and 
foundations of IWBs and preferences of the participants as students and teachers. Participants of the 
research consist of sixty five (65) teachers who teach at the different levels of elementary and secondary 
schools with a thousand thirteen (1013) students who are attending those schools. 
 
3.2.1. Teacher survey  
A questionnaire was administrated to sixty five (65) teachers at the different levels of classrooms and 
schools at the end of fall semester 2011. The questionnaire consisted of two parts including general 
information items for teachers and their experiences in using IWBs and 38 statements with Likert-scale 
response and ranking general attitudes and preferences of teachers’ related the IWB. Part one in teacher 
survey includes the following subjects with fourteen (14) items in details such as time of experiences, 
types of teaching school, using the IWB, computer literacy, using characteristics of IWB. Part two 
includes attitudes related to achievement, effectiveness of teaching, motivation, class participation, 
relationships between learning theories and using IWBs, students’ preferences based on teacher opinions, 
integrating technologies with IWB, contribution on interaction between teacher and student, different 
purposes of using IWB, using in different courses, individual attitudes for using IWB in schools and 
classrooms, and also preferences related the IWB, teachers’ feelings while using IWB. 
 
3.2.2. Student Survey 
A questionnaire was administrated to a thousand thirteen (1013) students at the different levels of 
classrooms and schools at the end of the fall semester 2011. The questionnaire consisted of two parts 
including eight-8 general information items for students’ opinions using IWB and 24 statements with 
Likert-scale response and ranking preferences of students’ reflections related the IWB. Part one in student 
survey deals with background knowledge about the students, including age, gender, type of schools, using 
994   Ömer Faruk Sözcü and smail pek /  Procedia - Social and Behavioral Sciences  55 ( 2012 )  990 – 999 
time period and effects of IWB.  Part two in student survey includes understanding subjects with IWB, 
attitudes related to learning strategies with IWB and its contributions for learning process as learning 
skills. 
3.3. Analyzing of Data 
After having responds, we reviewed both all results in literature and our research results and then use 
SPSS version 15 to analysis answers for each item both students and teachers. For this purpose, objectives 
as indicated were reviewed to explain preferences for each item. As a result, the survey items except for 
beginning parts are followed by a five–point Likert scale, with the alternatives labeled from ‘Strongly 
disagree (1), to ‘Strongly Agree’ (5), to avoid halo effect, several questions were phrased negatively. 
Analyzing data intended to explain main problem and sub research problems as follows. Thus, data 
analysis was basically completed to clarify those questions in the paper. As a result, we made decisions 
about framework variables based on item responds and students’ and teachers’ comments in surveys and 
literature. 
4. Results 
A framework for using IWB was developed based on literature and responds from students and 
teachers to provide benefits for future experimental studies. So, the framework, not exactly a model, was 
considered to use or develop high level instructional design and technology materials in distance 
education and designing interactive e-learning (see in figure 1). Based on questionnaires, students’ and 
teachers’ responds were clarified as variables with different approaches for using IWBs and learning. 
Some of the varibles in a framework were  given in related tables. 
4.1. Students’ attitudes and preferences toward the use of  IWBs 
The student population between 15 and 19 ages is 51% and between 6 and 14 ages is 49%. And The 
population consists of girls (47%) and boys (53%). Their educational level consists of elementary school 
students and grades 1-8 (43 %) and high school students with grades 9-12 (57%). For using IWBs before, 
69% of students responded as answer yes, and 29% of students’ responded no. 50% of students used 
IWBs more than three years and 73% of students used IWBs more than eleven hours in a week. Using for 
IWBs was preferred in courses as visuals (12%), numerical (41%), verbal (17%), foreign language (7%) 
and all of them (23%). Several items in the student questionnaire aimed to investigate the participants’ 
preferences toward the use of IWBs in terms of perceived affect on learning. Variables selected such as 
instructional/pedagogical variables were shown as sample dimensions below (see table 1).  
 
Table 1.  Students’ attitudes and preferences about the use of  IWBs (Instructional-Pedagogical) 
 
 SD D NI A SA Mean STD 
Q1- Easy to understand F 70 57 166 456 491 4.01 1.11 %
 5.6 4.7 13.1 36.0 40.5 
Q2- Writing and drawing are well F 40 54 92 368 459 4.14 1.05 
 % 3.9 5.3 9.1 36.3 45.3 
Q14-Learning is fast and easy with F 71 68 203 330 341 3.79 1.81 
 % 7.0 6.7 20.0 32.6 33.7 
Q18-Decreased interaction with teacher F 408 246 190 87 82 2.20 1.27 
 % 40.3 24.3 18.8 8.6 8.1 
Q22-I never forget for a long time F 96 104 276 282 255 3.49 1.23 
 % 9.5 10.3 27.2 27.8 25.2  
Notes: F =frequency, SD = strong disagree, D = disagree, NI = no idea, A = agree, SA = strongly agree; STD = standard deviation 
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In addition, psychological variables and dimensions were presented as psychological variables which 
are found important for using IWBs and learning (see in table 2). And also, technological variables for 
using IWBs were selected from students’ perspectives and shown in table 3.  
 
Table 2.  Students’ attitudes and preferences about the use of  IWBs (Psychological) 
 
 SD D NI A SA Mean STD 
Q6- Learning interesting and exciting F 56 57 128 747 425 4.01 1.13 
 % 5.5 5.6 12.6 34.3 42.0  
Q10-Keep my attention in class F 66 94 208 311 334 3.74 1.19 
 % 6.5 9.3 20.5 30.7 33.0 
Q11- More interesting and motivated F 84 88 202 313 326 3.70 1.23 
 % 8.3 8.7 19.9 30.9 32.2 
Q21-Teacher encourage us to use IWB F 135 100 267 272 239 3.38 1.30 
 % 13.3 9.9 26.4 26.9 23.6 
Q24-I like going to the front of the class F 129 92 150 228 414 3.70 1.41 
 % 12.7 9.1 14.8 22.5 40.9 
Notes: F= frequency, SD = strong disagree, D = disagree, NI = no idea, A = agree, SA = strongly agree; STD = standard deviation 
 
4.2 Teachers’ attitudes and preferences toward the use of IWBs 
 
First part of survey deals general information of teachers’ with  knowledge background of IWB and how 
often and which purposes they are using it in the different courses. Teachers who are more than 3 years 
and less than 12 years experience prefer using IWBs in their schools (57 %). Teachers (69%) use IWBs 
more than 11 hours in a week and have training for using IWBs. And teachers (56 %) also used IWB 
before in their class. Teachers use IWBs in their classes as verbal (26%), numerical (30%), visual (10%), 
foreign language (18%), and all of them (16%) respectivelyTeachers’ attitudes and approaches were 
shown in table 4, 5 and 6 as instructional/pedagogical, psychological and technological variables and 
dimensions while using IWBs respectively. These variables were combined with literature variables based 
on the approaches and finally, all dimensions were presented to create a framework for future designer, 
users and educators (see in figure 2). All users should be aware of those variables and their effects while 
using IWBs  and creating instructional materials for this tool in the schools. 
 
 
Table 3.  Students’ attitudes and preferences about the use of  IWBs (Technological) 
 
 SD D NI A SA Mean STD 
Q7- It seems difficult for me to use IWB F 553 229 29 78 71 1.90 1.25 
 % 54.6 22.6 8.1 7.7 7.0 
Q8- Encourage using internet/computers F 167 133 200 215 298 3.34 1.43 
 % 16.5 13.1 19.7 21.2 29.4 
Q-9-Teachers never use IWBs F 637 192 66 66 52  1.72 1.16 
 %62.9 19.0 6.5 6.5 5.1  
Q20-Teaching with their own materials F 59 77 133 349 395 3.93 1.16 
 % 5.8 7.6 13.1 34.5 39.0  
Q23-I learn from other resources F 82 66 165 326 374 3.83 1.2 2 
 % 8.1 6.5 16.3 32.2 36.9  
Notes: F=f requency, SD = strong disagree, D = disagree, NI = no idea, A = agree, SA = strongly agree; STD = standard deviation 
 
Table 4.  Teachers’ attitudes and preferences about the use of  IWBs (Instructional/Pedagogical) 
 
 SD D NI A SA Mean STD 
Q5-increase interaction and participation F 1 4 13 36 11 3.80 0.85 
 % 1.5 6.2 20.0 55.4 16.9 
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Q11-Learning models support using IWBs F 1 9 13 29 13 3.68 1.00 
 % 1.4 12.3 17.8 39.7 17.8  
Q17-Increasing interaction with students F 1 5 8 41 10 3.83 0.84 
 % 1.5 7.7 12.3 63.1 15.4 
Q33-IWBs in class affect achievement F 2 4 10 29 20 3.94 0.99 
 % 3.1 6.2 15.4 44.6 30.8 
Notes: F=frequency, SD = strong disagree, D = disagree, NI = no idea, A = agree, SA = strongly agree; STD = standard deviation 
 
Table 5.  Teachers’ attitudes and preferences about the use of  IWBs (Psychological) 
 
 SD D NI A SA Mean STD 
Q2-Teaching process enjoyable and exciting F 0 0 6 40 19 4.20 0.59 
 % 0 0 9.2 61.5 29.2 
Q4- Keep attention longer in the class F 1 5 11 34 14 3.85 0.90 
 % 1.5 7.7 16.9 52.3 21.5   
Q6-Students are more motivated F 0 4 8 39 14 3.97 077 
 % 0.0 6.2 12.3 60.0 21.5 
Q22-Easier for me to review subject F 2 3 5 32 23 4.14 0.87 
 % 3.0 4.6 7.7 49.3 35.4 
Notes: F=f requency, SD = strong disagree, D = disagree, NI = no idea, A = agree, SA = strongly agree; STD = standard deviation 
 
Table 6.  Teachers’ attitudes and preferences about the use of  IWBs (Technological) 
 
 SD D NI A SA Mean STD 
Q12-Materials given by ministry-enough F 8 20 22 12 3 2.72 1.05 
 % 12.3 30.8 33.8 18.5 4.6 
Q14-Supports face to face/distance learn F 1 3 18 34 9 3.77 0.75 
 % 1.5 4.6 27.7 52.3 13.9 
Q28-Provides distance learning in web F 3 7 15 33 7 3.52 0.98 
 % 4.6 10.8 23.1 50.8 10.8  
Q35-Readability design is good for IWBs F 4 7 7 41 6 3.57 1.00 
 % 6.1 10.7 10.7 63.1 9.2 
Q37-Needs different literacy for IWB  F 2 9 15 30 9 3.54 1.01 
 % 3.1 13.8 23.1 46.2 13.8 
Q38-IWB programming is good enough F 4 5 13 41 2 3.49 0.92 %
 6.2 7.7 13.2 63.1 3.1 
Notes: F requency, SD = strong disagree, D = disagree, NI = no idea, A = agree, SA = strongly agree; STD = standard deviation 
 
As a result, with a framework and a classification table, dimensions including 
pedagogical/instructional, technological and psychological variables selected were shown in figure 2 in 
addition to interactive designs and other contextual variables. These variables can be used with different 
approaches as indicated in figure 1 and 2. There is an interaction as mixed variables which can be found 
in other approaches as well. Based on research on IWBs, some of the variables are considered and 
discussed for using IWBs in different environments. But there was no clear definition for creating a 
framework and clarification of basic dimensions in learning with IWBs as well as combining learning and 
designing materials for IWBs. 
 
All findings and conclusions were also presented and discussed to develop a framework such a model 
at the end of study. Based on all considerations and discussions  in literature and current research, a 
framework model was created and suggested for conducting the future research and developing high 
quality instructional materials for IWBs and instructional designers and teachers as given in figure 3. 
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5. Discussions and future research 
This study investigated students’ and teachers’ attitudes toward the use of a framework of IWBs. 
Although there was no framework developed or model to use of IWBs, all variables in the studies were 
defined to classify basic steps for using IWBs in the classrooms as dimensions. Possible variables were 
selected from studies and the research surveys to indicate how to use and create materials for using IWBs. 
In general, findings are in agreement with previous research (Bennet & Lockyer, 2008; Glover, et. al 
2007; Mathews-Aydınlı & Elaziz, 2010). IWBs variables were selected and shown in related tables, So, 
these results related to use of IWBs provide important data with variables for creating a framework. 
Selected statistical data is also given for future research to provide variables with designing effective 
materials for schools and users as well. Although IWBs are claimed to have impact on learning, this has 
not yet been confirmed. The effectiveness of the framework should also be examined. Future 
experimental studies should be conducted to explain more variables and their relationships in the 
approaches as well as contextual factors. Administrators, instructional designers, developers and students 
have strong roles to use effectively IWBs in our classrooms and investments in schools as well. 
 
 
Contextual Facts 
School culture 
Teacher training and professional development 
Time to practice, Maintenance program 
Teacher practice and Preparation time, Teacher confidence 
Prepare materials, Technical support and problems 
Regular access to technology 
Proper room arrangement and visibility, Level of interaction 
Consistency of equipment and Standardization on equipment 
Total cost of IWB implementation (a return on investment-ROI) 
Instructional-Pedagogical 
variables 
Psychological Variables Technological Variables 
Achievement 
Recall 
Immediate feedback 
Sequencing 
Lesson planning 
Performance 
Planning for  
   cognitive development, 
   clear visual representation of   
   concepts  
Learning 
Knowledge 
Comprehension 
Feedback 
Instructional procedures 
Type of learning 
Visual effects 
Pedagogy needs a new 
Learning 
Perception-Novelty 
Motivation -Interest 
Attention 
Learning skills 
Learning styles 
Cognitive styles 
Cognitive learning 
Cognitive domain 
   Knowledge, comprehension 
Affective domain 
    Emotions, self-concept, 
self-esteem    
    and social interaction 
Aware of teacher’s 
confidence 
Ability of using IWBs 
Attitudes 
Technology 
Computers 
Video 
Web design 
Animations 
Audio, 
Graphics 
Animations and text 
Screen design and density 
Integrating of technology  
Visuals 
Interactive 
Interactivity requires a new 
approach  
       to pedagogy 
Matching the digital culture 
Novelty factor 
Good quality IWB software 
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approach 
Reinforce teacher centered 
instruction 
Training (technical and 
pedagogical) 
Collaborative environment 
Subject-specific learning 
Measurement 
Evaluation 
Gender 
remember 
Learner characteristics 
Gender differences 
Student’s attitudes 
Teacher’s attitudes 
Awareness 
Remember 
Learner characteristics 
 
 
Information-communication 
technologies (ICT) 
Quality check list-evaluation 
Computer literacy & others 
Keeping information 
Digital  resources 
Programming 
Typography 
Readability 
Shapes 
Colours 
Fonts 
Mixed variables 
Learning 
Knowledge 
Interaction levels 
Motivation, Perception 
Attitudes, Preferences 
Visual learning strategies 
Learner characteristics 
 
Figure 2.  Variables in a framework model for using IWBs 
 
 
 
 
 
 
 
 
Figure 3.  A framework model for using IWBs and learning 
6.  Conclusion 
The study conveys ideas and approaches for using IWBs in the future applications. And it also 
presents basic dimensions for creating and designing high quality materials for IWBs and all board of 
education around the World as well as in Turkey. Programmers, instructional designers and teachers will 
be able to understand easily the importance of those variables and characteristics of approaches for using 
new learning technologies and developing high quality materials with IWBs. The study may indicate new 
research topics in experimental design to work on variables given on the framework for the future studies. 
As a pioneer of defining new dimensions and approaches on IWBs, the idea brings new concepts and 
working styles for designing, developing and applying instructional materials in classrooms and 
environments for future IWBs and people who expert in this field. As a result, students, teachers and 
presenters in business should focus on these approaches and variables while using IWBs and developing 
their materials in the future as users and developers. 
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